IL-6 cooperates with G-CSF to induce protumor function of neutrophils in bone marrow by enhancing STAT3 activation.
Neutrophils are known to have antitumor potential. However, in recent years the tumor-promoting effect of neutrophils has been well demonstrated. So far, it remains unclear what causes the conversion of neutrophil function from tumor suppressive to tumor promoting. In this article, we report that the conversion of murine neutrophil function occurs in bone marrow, and that IL-6 cooperation with G-CSF is required for this conversion. IL-6 cooperated with G-CSF to modulate neutrophils in bone marrow, altering the activation potential of signaling pathways in neutrophils, especially that of STAT3. Costimulation with G-CSF and IL-6 induced a higher level of phospho-STAT3 in neutrophils, which was further increased by upregulation of STAT3 expression in neutrophils owing to downregulation of IFN-β expression in bone marrow macrophages by IL-6. Augmented STAT3 activation was crucial for upregulating the expression of Mmp9 and Bv8 genes and downregulating the expression of Trail and Rab27a genes in neutrophils. Moreover, G-CSF/IL-6-modulated neutrophils could not efficiently release azurophilic granules because of downregulation of Rab27a and inefficient activation of PI3K and p38 MAPK pathways. Because of premodulation by G-CSF and IL-6, neutrophils in response to complex stimuli in tumor released much less myeloperoxidase, neutrophil elastase, and TRAIL, but showed much higher expression of Mmp9 and Bv8 genes. Taken together, these results demonstrate that G-CSF and IL-6, despite their well-known physiological functions, could modulate the activation potential of signaling pathways in neutrophils, resulting in the production or release of the above-mentioned factors in a way that favors tumor angiogenesis and tumor growth.